Sudden infant death syndrome: is it a transepithelial transport disorder?
The first limiting factor of dietary zinc deficiency has been described as a loss of the protective role of zinc against auto-oxidation of membrane sulfhydryl (SH) compounds. It has now been established that the prohormones (nutriuretic peptides) of the intestinal guanylin family are activated extracellularly by conversion of cysteines in the peptide to disulfide bridges. The induction of uroguanylin mRNA is elevated in intestinal zinc deficiency and nutriuretic peptides regulate epithelial transport of salt and water. Nitric oxide (NO) is also a modulator of salt and water transport. The constitutive forms of nitric oxide synthase (cNOS) in neurons and endothelial cells are calcium-dependent. The inducible form of nitric oxide synthase (iNOS) is activated by bacterial entero-toxins and damaged mucosa with NO penetrating the cell and acting directly on guanylate cyclase. The activated receptor-guanylate cyclases initiating the intracellular cycle 3'-5' guanasine monophosphate (cyclic GMP) cascade in target cells results in a flux of chloride and water into the intestinal lumen. Most of the actions of NO are mediated by activation of cyclic GMP. High-altitude pulmonary edema (HAPE) is associated with a defect in transepithelial water transport. It is suggested that dietary zinc, by modulating thiol oxidation to disulfides in guanylin prohormones to active hormones, is associated with salt and water secretion such that the overworked heart in hypoxemia increases the production and release of natriuretic peptides to activate guanylate cyclase receptors in target tissue in sudden infant death syndrome.